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DETAILED ACTION 
Claim Objections 

Claims 7 and 33 are objected to under 37 CFR 1.75(c), as being of improper dependent 
form for failing to further limit the subject matter of a previous claim. Applicant is required to 
cancel the claim(s), or amend the claim(s) to place the claim(s) in proper dependent form, or 
rewrite the claim(s) in independent form. For claim 7, plasma gas etching is a dry-etching 
technique. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1,2,5- 7, 11, 13, 15, 16, 20, 21, 30 and 31 are rejected under 35 U.S.C 103(a) 
as being unpatentable over Hirano et al. (USPAT 5771110, Hirano) in view of Chen (USPAT 
6133145). 

Hirano discloses in figures 1 - 16 a method of manufacturing a liquid crystal display 

device. 

With regard to claim 1, Hirano discloses in figures 1-8 forming a switching element (2 
- 7) on a substrate (1). Hirano discloses in figure 13 forming a passivation layer (14) over the 
substrate. Hirano discloses in figure 14 depositing a metal layer (16) on the passivation layer. 
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Hirano discloses in column 12, lines 54 - 60 forming a photoresist pattern on a surface of the 
metal layer, such that an upper portion of the metal layer is exposed. Hirano discloses in figure 
15 and column 12, lines 54 - 60 etching a portion of the metal layer to form a pixel electrode. 
Hirano discloses in column 12, lines 54 - 60 the step of etching the metal layer includes etching 
the metal layer with a composition of HBr plasma gas and Cb plasma gas. 

Hirano does not teach treating the exposed portion of the metal layer with a first plasma, 
prior to etching. Chen teaches in figures 5 and 6 and column 4, lines 16-24 treating an exposed 
portion of a metal layer (10a) with a first plasma (a plasma treatment in a nitrogen ambient, col. 
4, lines 20 - 24), prior to any step of etching a photoresist pattern (12b), and prior to any step of 
etching the metal layer. It would have been obvious to one of ordinary skill in the art at the time 
of the present invention to use the treating method of Chen in the method of Hirano in order to 
slow the removal rate of the resist pattern by causing the resist pattern to become more resilient 
as taught by Chen in column 1, lines 29 - 35 and column 4, lines 17-24. This slowed removal 
rate of the resist will ensure the integrity of the metal during the entire etch cycle allowing metal 
electrodes to be defined. Further, "thereby lowering an internal binding force in the exposed 
portion of the metal layer" is an intended use recitation that does not define a manipulative 
difference between the combination of Hirano and Chen with the claimed invention because net 
result of the etch treatment of Chen, when performed during the invention of Hirano, would 
thereby lower an internal binding force in the exposed portion of the metal layer of Hirano. 
Lowering an internal binding force in the exposed portion of the metal layer to increase a 
subsequent etch rate of the metal layer is a necessary result of using the plasma treatment of 
Chen in the method of Hirano. The combination of Hirano and Chen teaches wherein the 
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depositing a metal layer on the passivation layer, forming a photoresist pattern, and treating the 
exposed portion of the metal layer are sequentially performed. 

With regard to claim 2, Hirano discloses in column 11, line 63 wherein the switching 
element is a thin film transistor. 

With regard to claim 5, Chen teaches in figure 5 and column 4, lines 16-24 using a 
non-reactive gas to lower a binding force in the exposed portion. 

With regard to claim 6, Chen discloses in figure 5 and column 4, lines 16-24 wherein 
the non-reactive gas includes N2. 

With regard to claim 7, Hirano discloses in column 12, lines 54 - 60 the step of etching 
the metal layer involves a dry-etching technique. 

With regard to claim 11, Hirano discloses in column 12, lines 48 - 60 the metal layer is 
indium tin oxide (ITO). 

With regard to claim 13, Chen discloses in figure 5 and column 4, lines 16-24 wherein 
the first gas is a reactive gas. 

With regard to claim 15, Chen teaches in figure 5 and column 4, lines 16-24 wherein 
the first gas is a non-reactive gas. 

With regard to claim 16, Chen discloses in figure 5 and column 4, lines 16-24 wherein 
the non-reactive gas includes N2. 

With regard to claim 20, Hirano discloses in column 12, lines 48 - 60 wherein the metal 
layer is indium tin oxide (ITO). 

With regard to claim 21, Hirano discloses in figure 15 removing the photoresist pattern 
from the pixel electrode. 
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With regard to claim 30, Hirano discloses in figure 14 depositing a metal layer (16) on a 
passivation layer (14) which partially covers a transistor (2 - 7). Hirano discloses in column 12, 
lines 48 - 60 forming a photoresist pattern on a surface of the metal layer, leaving an upper 
portion of the metal layer uncovered. Hirano discloses in column 12, lines 57-60 etching the 
uncovered portion of the metal layer with a second plasma to form a pixel electrode. Hirano 
discloses in column 12, lines 54 - 60 the step of etching the metal layer includes etching the 
metal layer with a composition of HBr plasma gas and Cb plasma gas. 

Hirano does not teach exposing the uncovered portion of the metal layer to a first plasma, 
prior to etching. Chen teaches in figure 5 and column 4, lines 16-24 exposing an uncovered 
portion of a metal layer (10a) to at least one first gas (a plasma treatment in a nitrogen ambient, 
col. 4, lines 20 - 24), prior to any step of etching a photoresist pattern (12b) and prior to any step 
of etching the metal layer to lower an internal binding force in the uncovered portion. It would 
have been obvious to one of ordinary skill in the art at the time of the present invention to use the 
exposing method of Chen in the method of Hirano in order to slow the removal rate of the resist 
pattern by causing the resist pattern to become more resilient as taught by Chen in column 1 , 
lines 29 - 35 and column 4, lines 17-24. This slowed removal rate of the resist will ensure the 
integrity of the metal during the entire etch cycle allowing metal electrodes to be defined. 
Further, "to lower an internal binding force in the exposed portion of the metal layer" is an 
intended use recitation that does not define a manipulative difference between the combination 
of Hirano and Chen with the claimed invention because net result of the etch treatment of Chen, 
when performed during the invention of Hirano, would be to lower an internal binding force in 
the exposed portion of the metal layer. Lowering an internal binding force in the uncovered 
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portion of the metal layer to increase a subsequent etch rate of the metal layer is a necessary 
result of using the plasma treatment of Chen in the method of Hirano. The combination of 
Hirano and Chen teaches wherein the depositing a metal layer on the passivation layer, forming a 
photoresist pattern, and exposing the uncovered portion of the metal layer are sequentially 
performed. 

With regard to claim 31, Hirano discloses in figure 14 depositing a metal layer (16) on a 
passivation layer (14) which partially covers a transistor (2 - 7). Hirano discloses in column 12, 
lines 48 - 60 forming a photoresist pattern on a surface of the metal layer, leaving an upper 
portion of the metal layer uncovered. Hirano discloses in column 12, lines 57-60 etching the 
uncovered portion of the metal layer with a second plasma to form a pixel electrode. Hirano 
discloses in column 12, lines 54 - 60 the step of etching the metal layer includes etching the 
metal layer with a composition of HBr plasma gas and Cb plasma gas. 

Hirano does not teach exposing the uncovered portion of the metal layer to a first plasma, 
prior to etching. Chen teaches in figure 5 and column 4, lines 16-24 exposing an exposed 
portion of a metal layer (10a) to at least one first gas (a plasma treatment in a nitrogen ambient, 
col. 4, lines 20 - 24), prior to any step of etching, to lower an internal binding force in the 
uncovered portion. It would have been obvious to one of ordinary skill in the art at the time of 
the present invention to use the exposing method of Chen in the method of Hirano in order to 
slow the removal rate of the resist pattern by causing the resist pattern to become more resilient 
as taught by Chen in column 1, lines 29 - 35 and column 4, lines 17-24. This slowed removal 
rate of the resist will ensure the integrity of the metal during the entire etch cycle allowing metal 
electrodes to be defined. Further, "to lower an internal binding force in the exposed portion of 
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the metal layer" is an intended use recitation that does not define a manipulative difference 
between the combination of Hirano and Chen with the claimed invention because net result of 
the etch treatment of Chen, when performed during the invention of Hirano, would be to lower 
an internal binding force in the exposed portion of the metal layer. With regard to claim 30, 
Hirano discloses in figure 14 depositing a metal layer (16) on a passivation layer (14) which 
partially covers a transistor (2 - 7). Hirano discloses in column 12, lines 48 - 60 forming a 
photoresist pattern on a surface of the metal layer, leaving a portion of the metal layer uncovered. 
Hirano discloses in column 12, lines 57 - 60 etching the uncovered portion of the metal layer 
with a second plasma to form a pixel electrode. Hirano does not teach exposing the uncovered 
portion of the metal layer to a first plasma, prior to etching. Chen teaches in figure 5 and 
column 4, lines 16-24 exposing an uncovered portion of a metal layer (10a) to at least one first 
gas (a plasma treatment in a nitrogen ambient, col. 4, lines 20 - 24), prior to any step of etching a 
photoresist pattern (12b) and prior to any step of etching the metal layer to lower an internal 
binding force in the uncovered portion. It would have been obvious to one of ordinary skill in 
the art at the time of the present invention to use the exposing method of Chen in the method of 
Hirano in order to slow the removal rate of the resist pattern by causing the resist pattern to 
become more resilient as taught by Chen in column 1, lines 29 - 35 and column 4, lines 17-24. 
This slowed removal rate of the resist will ensure the integrity of the metal during the entire etch 
cycle allowing metal electrodes to be defined. Further, "to lower an internal binding force in the 
exposed portion of the metal layer" is an intended use recitation that does not define a 
manipulative difference between the combination of Hirano and Chen with the claimed invention 
because net result of the etch treatment of Chen, when performed during the invention of Hirano, 
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would be to lower an internal binding force in the exposed portion of the metal layer. Lowering 
an internal binding force in the uncovered portion of the metal layer to increase a subsequent 
etch rate of the metal layer is a necessary result of using the plasma treatment of Chen in the 
method of Hirano. The combination of Hirano and Chen teaches wherein the depositing a metal 
layer on the passivation layer, forming a photoresist pattern, and exposing the uncovered portion 
of the metal layer are sequentially performed. 

Claim 22 is rejected under 35 USC § 103 (a) as being unpatentable over Hirano and 
Chen, and further in view of US Patent No. 6,583,095 to Williams et al. (hereinafter 
"Williams"). 

With regard to claim 22, Hirano discloses in figure 14, depositing a metal layer (16) 
over a substrate (1). Hirano discloses in column 12, lines 54 - 60 forming a mask on a surface of 
the metal layer, leaving an upper portion of the metal layer uncovered. Hirano discloses in 
column 12, lines 57 - 60 etching the uncovered portion of the metal layer with a second plasma 
to form a metal pattern. 

Hirano does not teach exposing the uncovered portion of the metal layer to a first plasma. 
Chen teaches in figure 5 and column 4, lines 13-24 exposing an uncovered portion of a metal 
layer (10a) to a first plasma (a plasma treatment in a nitrogen ambient, col. 4, lines 20 - 24) prior 
to any step of etching the metal layer, thereby lowering an internal binding force in the 
uncovered portion. It would have been obvious to one of ordinary skill in the art at the time of 
the present invention to use the exposing method of Chen in the method of Hirano in order to 
slow the removal rate of the resist pattern by causing the resist pattern to become more resilient 
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as taught by Chen in column 1, lines 29 - 35 and column 4, lines 17-24. This slowed removal 
rate of the resist will ensure the integrity of the metal during the entire etch cycle allowing metal 
electrodes to be defined. Further, "thereby lowering an internal binding force in the exposed 
portion of the metal layer" is an intended use recitation that does not define a manipulative 
difference between the combination of Hirano and Chen with the claimed invention because net 
result of the etch treatment of Chen, when performed during the invention of Hirano, would 
thereby lower an internal binding force in the exposed portion of the metal layer. Lowering an 
internal binding force in the uncovered portion of the metal layer to increase a subsequent etch 
rate of the metal layer is a necessary result of using the plasma treatment of Chen in the method 
of Hirano. The combination of Hirano and Chen teaches wherein the depositing a metal layer 
over a substrate, forming a mask on a surface of the metal layer, and exposing the uncovered 
portion of the metal layer are sequentially performed. 

Further, Hirano and Chen not show the second plasma includes a composition of HBr 
plasma gas and CH4 plasma gas having a mixing ratio of approximately 200:50 or a composition 
of HBr plasma gas and CL2, plasma gas having a mixing ratio of approximately 200:50. 
Williams discloses in col. 9, lines 53-56 a composition of HBr plasma gas and CH4 plasma gas 
having a mixing ratio of preferably approximately 2: 1 to about 6:1 (200:50 is 4: 1). It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to have Hirano 
and Chen us a HBr to CL2 plasma gas ratio of 4:1 to etch a metal layer (col. 1, lines 42-47). The 
motivation for doing this is to provide anisotropic etching with reduced tapering of etched 
features (Williams col. 3, lines 1-3). 
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Note: The prior art of record does not specifically disclose the claimed mixing ratio of 
approximately 200:50. However, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to further modify the invention of Wilhams by using the 
claimed mixing amounts, since it has been held that where the general conditions of a claim are 
disclosed in the prior art, discovering the optimum or workable value involves only routine skill 
in the art. In re Aller, 105 USPQ 233. For example, the size of the etch chamber would effect 
the mixing amounts. 

Claims 32 - 35 are rejected under 35 USC § 103 (a) as being unpatentable over Hirano 
and Chen as applied to claims 1, 30 and 31 above, and further in view of Williams. 

Regarding claim 32 - 35, Hirano and Chen are discussed above, they do not show the 
second plasma includes a composition of HBr plasma gas and CH4 plasma gas having a mixing 
ratio of approximately 200:50 or a composition of HBr plasma gas and CL2, plasma gas having a 
mixing ratio of approximately 200:50. It would have been obvious to one of ordinary skill in the 
art at the time the invention was made to have Hirano and Chen us a HBr to CL2 plasma gas 
ratio of 4:1 to etch a metal layer (col. 1, lines 42-47) for the same reason and motivation as 
applied to claim 22 above. 

Claims 3, 4, 14, 23, 24, 28 and 29 are rejected under 35 U.S.C 103(a) as being 
unpatentable over Hirano and Chen as applied to claims 1, 13, 22 and 30, respectively, above, 
and further in view ofMuraguchi et al. (JPPAT 361002368, Muraguchi). 
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With regard to claim 3, Hirano and Chen do not teach the step of treating the exposed 
portion of the metal layers includes using a reactive gas. Muraguchi teaches in the Constitution 
using a reactive gas in a step of treating an exposed portion of a metal layer to lower a binding 
force in the exposed portion. It would have been obvious to one of ordinary skill in the art at the 
time of the present invention to use the reactive gas of Muraguchi in the method of Hirano and 
Chen in order to reduce oxygen atoms without resulting in crystal damage to the surface. 

With regard to claims 4 and 14, Muraguchi discloses that the reactive gas is H2. 

With regard to claim 23, Hirano, Chen and Williams as applied to claim 22 and for the 
same reasons as stated above with regard to claims 3, 4 and 14 it would have been obvious to use 
the H2 plasma gas of Muraguchi in the first plasma. 

With regard to claim 24, Chen teaches in figure 5 and column 4, lines 13-24 wherein 
the first plasma includes N2. 

With regard to claim 28, Hirano discloses in column 12, lines 48 - 60 the metal layer is 
indium tin oxide (ITO). 

With regard to claim 29, Hirano discloses in figure 15 that the metal pattern includes a 
pixel electrode of a display device. 

Response to Arguments 

Applicant's arguments filed 1/12/2009 have been fully considered but they are not 
persuasive. 

The amendment to the claims filed on 1/12/2009 adds previous dependent claims 9 and 
10 to claims 1, 30 and 31. A rejection of claims 9 and 10 has already been made in the Final 
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Rejection filed on 9/20/2005 and upheld by the Board of Patents Appeals and Interferences 
(BPAI) on 6/2/2008. Claims 1, 30, 31 and their dependent claims are rejected above with the 
same reasoning. 

Additionally, in response to applicanf s argument that there is no suggestion to combine 
the references, the examiner recognizes that obviousness can only be estabhshed by combining 
or modifying the teachings of the prior art to produce the claimed invention where there is some 
teaching, suggestion, or motivation to do so found either in the references themselves or in the 
knowledge generally available to one of ordinary skill in the art. See In re Fine, 837 F.2d 1071, 
5 USPQ2d 1596 (Fed. Cir. 1988)and//7 re Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 
1992). In this case, the treating method of Chen in the method of Hirano in order to slow the 
removal rate of the resist pattern by causing the resist pattern to become more resilient as taught 
by Chen in column 1, lines 29 - 35 and column 4, lines 17-24. This slowed removal rate of the 
resist will ensure the integrity of the metal during the entire etch cycle allowing metal electrodes 
to be defined. 

Applicant's arguments with respect to claims 22-29 and 32-35 have been considered but 
are moot in view of the new ground(s) of rejection. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 



Any inquiry concerning this communication or earlier communications from an examiner 
should be directed to Primary Examiner Allan Wilson whose telephone number is 571-272-1738. 
Examiner Wilson can normally be reached 7:00-3:30 Monday-Friday (off first Friday). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Ken Parker can be reached on 571-272-2298. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an apphcation may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



/Allan R. Wilson/ 

Primary Examiner, Art Unit 2815 



